I. Introduction
Petroleum or crude oil is a naturally occurring flammable liquid consisting of a complex mixture of hydrocarbons of various molecular weights and other liquid organic compounds that are found in geological formations beneath the surface of the Earth [1] . A fossil fuel is formed when large quantities of dead organisms usually zooplankton and algae are buried underneath sedimentary rock and undergo intense heat and pressure. It is recovered mostly through drilling and refined into large number of consumer products from petrol (or gasoline) and kerosene to asphalt and chemical reagents used in manufacturing plastics, pharmaceuticals and other wide variety of material. [1] .
The use of fossil fuel such as petroleum can have negative effect on Earth's biosphere releasing pollutants and green house gases into the air and damaging ecosystems through events such as oil spills and used petroleum products dumping on soils. The massive and extensive pollution of these environments constitute socio-economic and public health hazards. Kobayashi and Rithman, [2] reported that these foreign compounds that are indiscriminately discharged into the soil cause serious toxicity problems to the microorganisms and thus change the soil nutrients for plant growth. Waste oil (used oil containing breakdown products and impurities from use) which includes hydraulic oil, transmission oil, brake fluids, motor oil, gear box oil and synthetic oil from vehicles drips off engines over streets and roads; the oil travels into the water table bringing with it such toxins as benzene.
These poison both soil and drinking water. Benzene, which is a component of cruds oil, is known to have serious toxic effect on bone marrow and chronic exposure to benzene may cause leukemia [3] . Most such problems associated with natural petroleum, exist with used petroleum products (waste oil). Waste oil exert adverse effects on plants indirectly by reducing the soil nutrients and making available toxic minerals to the soil [4] .
Waste oil dumping on soil leads to decrease in fertility of the soil as a result of decrease -in enzyme activities especially dehydrogenase and arylsulphatase, decrease in inorganic anionic levels in soil especially nitrate, sulphate and chloride with an increase in the level of inorganic cation [4] . The objective of this study is to determine the inorganic ion level of the polluted soils, activities of selected soil enzymes and thus relate them to effects on soil physicochemical properties, fertility and usage.
II. Materials And Methods

Study Area
Mgbunjuku is a community settlement which is located in Diobu and also known as Ikokwu in Mile 2 Diobu Port -Harcourt Rivers state Nigeria. The inhabitants of this place are mostly artisans who repair vehicles and earth moving equipments.
Soil Sample Collection
The study area was divided into transects of Central, North, South, East and West. An unpolluted area adjacent to the South was used as control. Samples were collected from the Central, 10m and 20m Northwards. The same was done Southwards, Eastwards and Westwards respectively using plastic auger. Samples were collected from depths of 0-25cm and 26-50cm from each spot. The temperature and pH of the soil samples were determined on site after which samples were transported in plastic bags containing ice packs to the soil Biochemistry laboratory of Abia State University, Uturu for further analysis.
Soil Sample Preparation and Storage
Soil sample for enzyme activities determination were stored in the refrigerator (5-8 o c) for preservation before use. Analysis of these soil samples were done within one week of sample collection. Sub-soil samples were air-dried, ground (gentle crushing between sheets of polythene) and sieved through a 2mm mesh as adopted as an international standard since the soil passing through this mesh contains almost the whole of the nutritional important fraction of the soil [5] . Nylon sieve was used in preference to metal sieve to eliminate possible contaminations of the soil samples.
A total of twenty soil samples were used for the analysis of inorganic anions and selected soil enzymes. The soil samples so prepared were stored in stoppered plastic bottles until analysis. All reagents used in this study were of analytical grade obtained from Sigma Chemical Company st. Louis Missourri.
Physico-chemical Analysis
The soil temperature was determined in situ at the site of sample collection using mercury in glass thermometer while the soil pH was determined ex-situ using the glass electrode pH meter (1.25 soil/water ratio) (Bates, [6] . The soils exchangeable acidities and cation exchange capacities were obtained through methods described by Dewis and Freitas [7] .Similarly soil anions: phosphate, nitrate, sulphate and chloride ions were measured as described by Dewis and Freitas [7] . The use of Atomic Absorption Spectrophotometry (AAS) was employed for the determination of exchangeable cations of the soil extract after mixed acid digestions were carried out on the soil sample. The spectrophotometer (spectrum lab 722S, England) was standardized using the standard solution of the element being analyzed and acidified distilled water were aspirated to zero the instrument. Sample extracts were aspirated and concentrations read off the instrument. The soil sample dehydrogenase enzyme was measured using the method described by Thalman [8] . This involves estimation of the triphenyl tetrazolium chloride (TTC) reduction rate to triphenyl formazan (TPF) after which the optical density of the supernatants were measured against the blank at 548nm. The soils acid and alkaline phosphatases were determined by the colorimetric end point method (Diagnostic Kit by TECO) while the soil lipase enzyme was obtained as described by Allen et al., [5] . The statistical analysis were obtained using analysis of variance (ANOVA) and comparism with controls done using the Duncans multiple range Test (P < 0.05, significant level). o c) and were not significantly different from each other (P > 0.05) when test soil samples were compared to control (table 1). The soil cation exchange capacities and exchangeable acidities significantly decreased (p < 0.05) in the test soil samples compared to control. The temperatures obtained in the polluted soil samples showed no significant differences with respect to the unpolluted (control) samples. Baros and Morita [9] reported similar temperature ranges (26.60 -27.20 o c) as good for most soil enzymes. However the soil pH of the polluted soil samples were moderately acidic. This is similar to observations of other researchers [4] . Acidic soils experience aluminum (Al), hydrogen (H) and or manganese (Mm) toxicity as well as potential nutrient deficiencies of calcium (Ca) and magnesium (Mg) [10] . Spark [11] reported that aluminum which is not a plant nutrient is not actively taken up by plants but enters plant root passively through osmosis and damages plant root. Aluminum also binds phosphate and interferes with production of ATP and DNA.The soil cation exchange capacity (CEC) of the polluted samples were significantly (p< 0.05) low. Brandy and Weil [12] reported that high value of CEC correlates with soils of high PH.
III. Results and Discussions.
Menge [13] reported that CEC is used as a measure of fertility, nutrient retention capacity and the capacity to protect ground water from cation contamination. Many soils CEC are dependent on the pH of the soil. This is mostly due to lyotrophic series which describes the relative strength of various cations absorption [14] . Thus, the dumping of this waste petroleum product led to low CEC value which indicated a decrease in the soil fertility. Also the jumping of the waste petroleum products led to decreased exchangeable acidity which depends on the presence of colloids in the soil. Soil pH values do not measure any ions that stick to colloids but only hydrogen ions that actually dissolved in a solution.The soil colloids are the most active portion of the soil and largely determine the physical and chemical properties of the soil.The dumping of this waste petroleum products probably affected the chemical and physical properties of the soil as a result the above observations. The dumping of waste petroleum products affected the availability of free phosphate ions in the soil. Eugine et al., [4] reported similar findings on polluted soil with crude oil. Nwosu [15] observed phosphate ion availability as pH dependent and noted that acidic soils have low phosphate since aluminum binds with phosphate and interferes with the production of ATP and DNA. This affects plant growth. N/B: A = 0-25cm soil depth, B = 26 -50cm soil depth. N, C, E, W and S are North, Central, East and Southwards from discharge points. Superscript 1 and 2 are 10m and 20m away respectively from the discharge points. Subscript 1 and 2 are 10m and 20m respectively away from the discharge points
The soil samples anion concentrations are as presented in table (II). All the anions tested significantly differed (p < 0.05) from their controls at the various sampling depths. High values were obtained for sulphate, chloride and nitrate ions as a result of the dumping of petroleum waste products. The result obtained from this work is consistent with that made by other researchers [15] . Nwosu, [15] also reported that acid sulphate soil contain iron pyrites which react with oxygen to produce sulphuric acid in the soil. The sulphuric acid then reacts with other minerals within the soil (thus reducing their availability to plants) to release aluminum. Cisse [16] also observed that excess nitrate in soil affects soil texture which limits the water permeability or percolation rate of soil. This percolation problem will thus keep the soil devoid of water thereby affecting soil plant nutrient distribution and fertility In the table (111), the results obtained for the soil sample cations are presented. Sodium, potassium, copper and iron were significantly higher (p < 0.05) in test soils compared to control samples while magnesium ion was lower (p < 0.05) in the test soil. However soil calcium ion did not change significantly (p > 0.05). High values of sodium and potassium in this work was associated with mineralization in the soil during the formation of sulphuric acid [15] . This high sodium and potassium (as described here) are not made available to plants as they bind to other structures like colloids. The low concentrations of calcium and magnesium as a result of the waste dumping may be due to poor soil structure (Colloids) which probably leads to poor fertility of the soil. Low CEC and acidic soils also account for low levels of soil Ca 2+ and Mg 2+ ion [4] . Similarly high values of copper and iron obtained in this work is in agreement with that off previous researchers [4, 17] .High concentration of copper and iron in soils lead to toxicity problems [18] . N/B: A = 0-25cm soil depth, B = 26 -50cm soil depth. N, C, E, W and S are North, Central, East and Southwards from discharge points. Subscript 1 and 2 are 10m and 20m respectively away from the discharge point Soil enzymes activities are as presented in table (1V). The results obtained indicated that the soil dehydrogenase activity decreased significantly (p < 0.05) compared to control. Similarly while the acid phosphatase activity was lower (p < 0.05) in the test samples, alkaline phosphatase activity was also low (p < 0.05). In both cases, the discharge point of the waste petroleum product was most affected. The soil lipase enzyme also significantly (p < 0.05) increased in test soil sample compared to control. Low enzymes activities were observed for dehydrogenase, acid phosphatase and alkaline phosphatase while lipase activity was high. The result obtained from this work is consistent with that made by previous researchers on enzymes in polluted or contaminated soil [17, 19, 20] . Dehydrogenase activity serves as an indicator of the microbiological oxidative activities in soil [21] . Also dehydrogenase occurs intracellularly in living cells unlike other enzymes which can occurs in extra cellular state. Thus low dehydrogenate activities as a result of this dumping of petroleum waste product indicates low microbial cell multiplication as a result of low availability of nutrients. Tabatabai [22] reported that a decrease in phosphatase activities in soil reduces nutrient mineralization to plant. This means that the fertility of the soil is mostly affected. However, the high lipase activities obtained in this work is as a result of nutrient availability. Pogari et al., [23] reported that certain enzymes that are produced by some microorganisms especially bacteria and fungi help to degrade most pollutants especially those of hydrocarbon origin. Thus, an increase in lipase activity as a result of this waste dumping is indicative of the soils ability to undergo bioremediation thereby making itself more productive agriculturally.
IV. Conclusion
This study has shown that the dumping of waste petroleum products affected the levels of some soil inorganic cations and anions. The concentration of some ions analyzed were on the high side, indicating their high pollution potential, especially if no treatment measures are taken. The ecology of the soil was probably disrupted leading to decreased soil enzyme activities going on in the soil. This affects plant soil nutrient availability and will deplete crop yield. It is therefore postulated that a proper remediation methods be applied to the polluted area to enhance agricultural productivity.
